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Introduction

This procedure will provide National Institute of Standards and
Technology (NIST) traceable verification, calibration, and certification
processes for low-flow measuring devices used as primary and transfer
standards. Candidate standards are tested against a working standard
traceable to the NIST via a Manufacturer Intermediate Standard (MIS).
Examples of low-flow measuring devices that can be tested include the
Allicat MFM and MFC, Alborg MFM and MFC, Porter MFC, BGI DeltaCal
Primary flow standards, BGI TetraCal Primary flow standards, and
Chinook Engineers (FTS) Primary standard. Flow transfer standards are
evaluated from 0 to 100 mass flow (sccm, slpm) and 0 to 20 volume flow
(Iom, ccm). These flow standards are used to support a number of air
monitoring programs, some of which are listed below.

Gaseous Criteria Pollutants

Particulate Matter Pollutants (PM10, PM2.5)
Toxic Air Contaminants

Hydrocarbon Pollutants

This procedure will determine the candidate’s low flow primary or transfer
standard’s ability to accurately and precisely measure flow.

Regulatory Requirements

e Title 40 Code of Federal Regulations (CFR), part 50 App J and
L - Reference Method for the Determination of Particulate Matter
as PM10/PM2.5 in the Atmosphere.

e U.S. EPA, Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume Il, Ambient Air Quality Monitoring
Program (EPA-454/B-08-003)

Summary of Method

The Standards Laboratory employs two identical flow calibration systems
traceable to NIST. These working standards are laminar flow elements
(LFE)-based flow standards named molblocs. Differential pressure,
temperature, and thermodynamic properties of dry clean air are used by a
control unit (molbox1) to calculate the flow rate.
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3.2 The candidate instrument is connected via a Teflon line to the working
flow standard where the display reading from the candidate instrument is
directly compared to that of the working flow standard. These flow
measurements are evaluated statistically to determine the flow
characteristics of the candidate instrument.

4.0 Summary of Changes to Previous Version
4.1 Original version: December 14, 1999

4.2 Revision 1:  August 25, 2003

421 Changes:

e Incorporated laminar flow element procedure, Section 12
e Added Method History, Section 19.
422 Revision 2:  October 4, 2012 (initiated)
Changes:
e Replaced Quick Basic\DBIV Instrument Management system (IMS)
with a Visual Basic Macros\Microsoft Excel\Microsoft Access
Instrument Management system.
e Added electronic PDF file record keeping.
e Reformatted to meet new SOP requirements.
e Deleted Method History, Section 19.
e SOP number changed from 5721 to 004.
5.0 Definitions
o Calibration (Service code C) - establishes a correction factor to adjust

or correct the output of a candidate instrument. This is determined
through a single comparison between the candidate flow instrument
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and the Standards Laboratory’s reference flow standard at varying flow
points. This type of calibration assumes that the flow measuring
device is used to measure flow and not used adjust flow. The
correction factor must be used to correct the candidate instrument
output. If an adequate coefficient of determination (R2) is developed
from comparing the candidate device to the reference standard (R2 2
0.999), the calibration test is considered valid.

Certification (Service code FC) - establishes traceability of a candidate
flow transfer standard to the NIST traceable primary flow standard.
The certification of a flow transfer standard requires the results of four
calibrations to meet criteria established by the Standards Laboratory.
Certifications are performed when the flow measuring device is used
to measure a flow rate or calibrate another flow device. The output of
the candidate flow standard must be adjusted using the resultant
correction factor from the four calibrations. If an adequate coefficient
of determination (R2) for each test is developed from comparing the
candidate device to the reference standard (R2 = 0.9999), and the
slope of each calibration is within + 1% each other, the certification test
is considered valid.

Verification (Service code V) - establishes comparability of a candidate
primary flow standard to the Standards Laboratory’s primary flow
standard. The verification of an instrument requires the results of one
calibration to meet requirements established by the Standards
Laboratory. Instrument output is not corrected based upon the results
of the calibration. Verifications are performed when the flow
measuring device employs fundamental units to measure flow rate.
Examples would be a BGI DelaCal primary flow standard and Chinook
FTS. If an adequate coefficient of determination (R2) is developed
from comparing the candidate device to the reference standard (R2 2
0.9999), the verification test is considered valid.

Transfer Standards — a transportable device or apparatus that is
capable of accurately measuring air flow.

Primary Flow Rate Standards — a gravimetric, volumetric displacement
device capable of accurately measuring gas flow rates with an
accuracy of 0.15%.
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9.1

e NIST - National Institute of Standards and Technology

e SFN - Standard Failure Notification

e Candidate — Device under test (DUT)

e Molbloc —L: Laminar flow rate measuring standard

e Molbloc — S: Volumetric flow rate measuring standard

e Tare —“Zeroing” the molbox pressure transducers at the upstream or
downstream pressure to eliminate the zero error in the measurement
of the differential pressure across the molbloc.

Personnel Qualifications

Before new personnel perform this procedure, one or more weeks of

training from Standards Laboratory staff is required. Subsequent to this,

new personnel need to be able to demonstrate competency in performing

this procedure without any assistance.

Health and Safety

Do not over-pressurize the equipment. Adhere to manufacturer's
pressure specifications when setting up test.

Make sure the equipment’s power cord wiring and power button are in
good condition before applying power.

Cautions

Care should be taken when inserting the quick disconnects into the
molblocs.

DO NOT drop the Molblocs. The internal components can be damaged.
Interferences

Avoid the over-pressurization or under-pressurization of candidate flow
devices. Operating a flow device outside its input pressure specification
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window can lead to erroneous data and or damage.

Avoid kinked or bent Teflon lines. Bent Teflon lines can restrict flow which
can compromise a calibration.

Allow guest instruments to warm-up for approximately 30 minutes after
powering on before initiating a calibration.

Do not over torque fittings. An over torqued fitting can lead to leaks.
Always use torque wrenches to tighten fittings.

Allow airflow to stabilize for a minimum of 5 minutes after setting flow
points.

Evaluation Criteria
Calculations:

Flow rate formula: Flow Rate [kg/s] = (P1=P2)*P(P.T) * R*h
n(P,T) *6*L

P1 = upstream pressure [Pa]

P2 = downstream pressure [Pa]

P(P,T) = gas density under P,T conditions [Pa]
P=P1+P2

n(P,T) = dynamic gas viscosity under P, T conditions [Pa*s]
R = flow passage radius [m]

h = gap between piston and cylinder [m]

L = length of laminar flow passage [m]

Verification

e Verifications consist of a single 5 point comparison against a
primary flow calibrator.

e For a verification to be valid, the regression results of the
comparison must comply with the following criteria:

1. Squared correlation coefficient (R?) of 0.9999 or greater.

2. The slope must be within 2 percent of the expected value.

3. The intercept must be less than 1 percent of full scale value
of the candidate’s flow standard
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Calibration

A calibration is composed of a single test run at 5 points which yields a
slope and intercept. This slope and intercept are used to correct the
candidate’s standards display. The candidate’s linear regression results
must have a R? of 0.999 or greater.

Certification

A full certification requires 4 consecutive test runs, each performed on a
different day. This practice checks the stability of the flow rate measuring
device.

e For a valid certification:
1. Each test must result in a R? value of 0.9999 or greater.

2. The relative standard deviation (RSD) of the four most
recent slopes must be less than 1%.

3. The relative standard deviation (RSD) of the four most
recent intercepts must be less than 1%.

4. The percent of change from the current slope and the
previous slope must be less than 1%. If this criterion is not
met, an additional test is performed on a different day.
Additional test are conducted until the RSD criteria for slope
and intercept are met; provided that each test R? value is
2 0.9999.

When all certification criteria are met, the mean of the four slopes and
intercepts are used to develop the calibration relationship that is used to
correct the guest display to the true flow rate at standard conditions
(760 mmHg @ 25°C).
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Certified flow transfer standards are traceable to NIST and carry a
certification period of 12 months.

11.0 Equipment and Supplies

711 Working NIST Traceable Flow Standards:
Molblox1Control Unit SN 840

Molbox1 Control Unit SN: 705

Molbloc - S: 1E1-S Sonic Nozzle SN: 4098 (2LPM)
Molbloc - S: 2E2-S Sonic Nozzle SN: 501 (20LPM)
Molbloc - S: 1E2-S Sonic Nozzle SN: 536 (40LPM)

Molbloc - L:
Molbloc - L:
Molbloc - L:
Molbloc - L:
Molbloc - L:
Molbloc - L
Molbloc - L:
Molbloc - L:
Molbloc - L:
Molbloc - L:
Molbloc - L:

e ©¢ ¢ ¢ ©¢ ¢ © © © o © © © @ e e o o

5E1- L Laminar Flow SN:
1E2- L Laminar Flow SN:
1E4- L Laminar Flow SN:
3E4- L Laminar Flow SN:
1E5- L Laminar Flow SN:
5E1- L Laminar Flow SN:
1E2- L Laminar Flow SN:
5E2- L Laminar Flow SN:
5E3- L Laminar Flow SN:
1E4- L Laminar Flow SN:
3E4- L Laminar Flow SN:
ML- 800 -10: 5 - 500 sccm Primary Flow Standard
ML- 800 - 44: 500 — 50,000 sccm Primary Flow Standard

° 107.001 Ohm Simulator PN: 401232

° Dry Clean Air (House Air)

° Teflon (PTFE) Tubing

° Control Company, Model: 4048/4127 NIST Traceable thermometer

2773 (50CCM)
2764 (100CCM)
2736 (10LPM)
2739 (30LPM)
6450 (100LPM)
2123 (50CCM)
6448 (100CCM)
2172 (500CCM)
2276 (5LPM)
6477 (10LPM)
2215 (30LPM)

° Porter MFC Control Box, Model PCMI4

° Molbox1/Molboc-L-S Flow Calibration System, NIST Traceable

o JB Industries Vacuum Pump
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° Torque wrench model Ch-150 adjusted to 47 in.-Ib.: 7/16 and
9/16 inch
o Molbox1/ Molbloc Terminal Operational Manual

° COMPASS for Molbox1 Flow Calibration Software User’'s Manual
Flow Rate Test Procedures

Turn on candidate standard. Allow a minimum of 30 minutes to 1 hour of
warm-up time.

Turn on Molbox1/Molboc-L-S Flow Calibration System. Allow a minimum
of fifteen minutes to warm-up.

Turn on computer workstation located in the flow calibration room.

Double click on the “Compass for Molbox” icon on the desktop. See
Figure 1.

fE e ——

Figure 1
System Leak Test

For System Leak test, refer to the Molbox1/Molbloc Terminal Operational
and Maintenance Manual Section 3.2.4.3.
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12.3 See Section 18 to determine the setup connection required for the type of
flow device being tested.
12.3.1 Click “Run” on the pull down menu. See Figure 2.
pprm——, =
Senp Toos Datn Displey Tookwr Help
wo Qe A= HE R

Figure 2
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1232 Click on “Run Test”. See Figure 3.

o * COMPASS for molbox (ldle)

Sehp Tods Deta Diplay Toober Heb
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12.3.3 Using the scroll bar (Figure 4), scroll down to the record label that
matches the model and flow range of the candidate flow standard.

Double-Click on that record label.

, bt

T Sey ook Do Doply Tookr tep

o @l A= T HE S

Figure 4
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12.34 Under the “Test Label” column, highlight the “7 X 35 Measurement Test”
then click on the “OK” button. See Figure 5.

Setp Display Toakar Hep

e QA= HE &

Sely  DUT
Tanabyte 7 35 neamrenert Teg Hxley Mo

Figure 5
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12.3.5 The “Flow Control Setup” window is used if you want to use the internal
mass flow controllers. This window allows you to select which MFC to
use. This procedure does not employ the internal mass flow cotrollers.
Click on the “OK” button. See Figure 6.

Aun S T mu—wn—-E“
i p [l s il |

[

Figure 6
12.3.6 Enter your name then click on the “OK” button. See Figure 7.

Ao T 0] sader s . T
Figure 7
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Select the Molbloc reference standard that the candidate flow standard is
connected to. Your options are: A, B or A+B. See Figure 8.

~ Figure 8
Click on the “OK” button. See Figure 9.
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Figure 9
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12.3.9 Click on the “Tare” button. See Figure 10.
£ A e e T T |7 et
S B A e - .
o sann . I 1 :lrt-""x--’ s T‘.‘: h.m..i-.Em" r- ] —— m‘
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Figure 10

12.310 Monitor the status bar. When the status bar indicates that the Tare
is complete click on the “Continue” button. See Figure 11.

ERE B E-

T |

No data to plot

Figure 11

Status bar
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12.3.11 All Compass software test profiles are setup to begin each test at
fullscale or at 100%. Enter the flow rate indicated on the candidate’s
display into the “DUT Output” text box. See Figure 12.
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12.3.12 Enter the room pressure (located on the display of the Fluke PPC3
pressure calibrator located on the workbench against the east wall in the
flow room) into the “DUT Pressure ” text box. See Figure 13.

ﬂmvmh—q
oo o t @I ﬁ-wr M 8
A DUT Rederence Comparizon (=] E b1 ﬁl)mﬁnd ATHIT00E 25 0DAT ol sld ]
A RAQ0UT DUTOX  DUTD  [AgERFSEr s T
Cnd oS m@ﬁm‘il Fi |
=
L
—
=i
.
]
Sel Error (#Rdg) M/& |
Error (4FS) M I
OUT Output[scom@250C) | 20
DUT Pressure fPe) | RN = |
OUT Temperatwre (C) [~ 20 L B |
® | oo v DT Flow B ‘
— No data to plot |
]
0.100 E —-‘ |
7 ey DD?S% |
DUT OQulput  — |
oooo ||
-0025 ‘ |
. |
SetPoint 100,000 50UTFS o }F . |
0078 £ | |
Measured SetPoint 0,000V <0.100 |H L I e [ e anva I e ! l
0 2 50 75 100 125

Figure 13
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12.3.13 Enter the room temperature (located on the north wall of flow room)
into the “DUT Temperature (C)” text box. See Figure 14.
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Click on the “OK” button. See Figure 15.
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Figure 15

The flow test procedure described in sections (12.3.15 to 12.3.21) is

utilized for Calibration, Certification and Verification tests. Certification of
new devices or recertifications will require the process to be performed a
minimum 4 times to generate the required information. A calibration and
verification may only require the test 1 time unless there are issues. See

Section 13.1.8.
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NOTE: It is important that the client understands how the flow device is
being used in the field. The service code is evaluated to determine the
criteria that will be employed in order to decide whether a candidate flow
standard will pass or fail the comparison test. See Section 5.0 for a
complete definition of each service code. When possible, the standards
laboratory staff will verify the service code using previous service request
information or by contacting the client via email or phone.

In this flow test procedure, the Compass software test profile allows for 7
measurements at each percent of scale setpoint (100%, 75%, 50%, 25%
and 12.5%) for a total 35 measurements. Before each measurement is
taken, a “Test Message” window will pop-up with an “OK” button. See
Figure 16. The “OK” button allows the tester time to insure that the
Reference” flow reading is stable before recording a measurement. This
window also allows the tester time to change the percent of scale setpoint
and for the reference flow to stabililze at the new percent of scale
setpoint. Allow a minimum of 5 minutes between each setpoint before
taking measurements.

Bur g Tecks Duty N b Faaty
el o (@ EIE Ao W B

2 Dot Grif . J877\3004_205 000,08 T
™ ODUT  [BUT e

oot ARG En[SFS En [Siatun
0} fism@soc] |

| TRsi G DU
| Fw pm
!

Retetonce 4 BE97 slmio s

{ - |
DUT 9 998 slmda25 01 _ - |
Reference flow reading ;

st W fowe then preds 0K

Figure 16



Standards Laboratory SOP 004
Verification/Certification of Low-Flow Standards
Revision 2, May 2015

Page 21 of 45

12.3.18 The “Test Notes” window will pop up after thirty seconds that will allow you
to enter notes relating to the performance, custom setup information etc.
Click on the “OK” button when finished. See Figure 17.
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The “Test Complete” window allows you to generate a “COMPASS —
Calibration Test Report”. Click on the “Generate Report” button. See
Figure 18.
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Save and print the “COMPASS - Calibration Test Report”. See Figure 19.
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1,246 1.2342 .00 764.586
1.246 1.2341 .00 764.586
1.248 1.2346 .00 764.586
1.246 1.2333 .00 764.586
1.346 1.2880 .00 764.586 )
i b

aniate MOLELOCS RTF

Figure 19
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Press “Ctrl-A” to highlight the COMPASS — Calibration Test Report. Press
“Ctrl-C” to copy the report. See Figure 20. Proceed to Step 13.0.

D Fe Edt Fomat Options Window Help -18i%
B R e ABLIR &
fis S sl promesal:

v
R RN R ] I N s R o s O e L A R

COMPASS - Calibralion Test Report _ - ‘
{Device Under Tes! Infoimation |4
1
|
|
le
k
i
|
|
l
|
I
i
r

Figure 20
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13.0 Data Entry into IMS and Report Generation

13.1 From any desktop computer in the laboratory click on the “DASPS” icon
on the desktop. See Figure 21.

Mty se e e e press <00,
Tget 100000 SOUTFS

Figure 21
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1311

Double-click on the “Standards Laboratory” folder. See Figure 22.

4 L
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B P R |

Fie Bt View Took Hep
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B 010Supirhccmplebment nackp. TG LGP Fefide
I | AIGER and Bl Monke bour pics Fle fekdes
_:l ., hshestos | Flefoider
! . Completed OPAS Projects Fileflder
A b Costnaysis WANNBIMS,.  Fiefolder
X i . CPCGanen LU 2EPH Fiefedar
o | b Dl DEFTAAC 11800 141 AM  File Folder
BT SLIBAN  Fiefoker
B FsStorthe Cabinat BSTMILRPM  Fiefoldes
‘l FRLES ot the Library LAIMSEN M Filefokder
WL Formaldeyde CDPH chamber pictmes ) 620/20121004 A Fil folder
£ ) cospy rr it fldes
e | laboatoy DATNEEM Flefokde
';! © J Menikoing HARIDLSA M Flefedder
'gii | NST LAMNLI0H AM Flefolder
‘ﬁli LD ASBESTOS VIR e foider
G| OPAS Pictures SAUMIBI AN Fiefolder
. SUHLATIM  Flefolder
[ Standards Laboratery VBAREEAM  Flefolder
| Volame ) QA manal S method- GO0 1ML AN ilefokdes
. Webster's Fles UAGMIONI . Flefolder
: J» WorkOrder-Travel LS AMDAM  Flefolder
{1 ] MONITORMGPLANNNG SURVEYdor  S/2/2003 J3PM  Microseft Woed .. 1]
i' {89 OLS (4614 29 00BranchMLE) (W) - 5. 47 Shortet
11 9 Project Schedule Md3Sals WIS Microscht Excel 97 4K
|| 9 Sampling Cost Estimaterads 1026700 257PM  Microsoht Excel 7., 2@
| § 8 ThndesbirdPortable 3130 Englshpafie. 6111 3150M  Apghcation DaUTIE
|
b, Standardslsboralory  Datemodiied §R/M2BMAM  Offine stabus: Oniine

A Flefclde

(Offine pvailabilty: Not available

1itemn selected

Figure 22
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Double-click on the “Calibration Forms” folder. See Figure 23.

E

P

" Compuer . OPAS AMBL1AI8300 B QMB) W) » S ity »

Fle Eit View Toos Hep
Ognzee  yOpen  Bum  Newlolde

1 Favorites

I Desitop

# Downloads
3 ReceritPlaces

4 Uibrares
4 Documents
o Music
& Pictures
 videos

B Computer
& LoalDik c)
g mussellf (11146114 24903 (H)
i Shared (1\146.114.49 107\ Branch\QMB) (5
g i et )
g8 OPAS [IN146.114.249 107\ Beamch, JME) (W)
% Doy (V46114249000 ()

& Network

cobbration forms  Date modifed H17/XL2 2P

Offfine status: Online

Figure 23

Name Date modiied Tipe Soe
. AQDAs JBMIEEMM  Flefoide
Assets MM File older
. Clibration foms UM LEPM Pl folder
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. Jemy Working | Filefolde
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References AW File foider
Fobert Workmg AW File foider
SR Data Files AN Fie folder
Worting Access Tables Fefdder
. Working Standards Cert Docs M File folder
95 St Lab Calration Problem and Resout,, 611 Adobe Acrobat . 8




Standards Laboratory SOP 004
Verification/Certification of Low-Flow Standards
Revision 2, May 2015

Page 28 of 45

13:1.3 Double-click on the “Flow Cal Data.xlsm” workbook. See Figure 24.
T ——— |5 n
w-! b Computer » OPAS {ULUELLA 3102\ Bronck OMB] W] » StandassLaboratary » cabration orms -[4,II'.J_--.--_-::---A_» p
Fe R Vew Tok Hep
gt [MOpn v Pt B Newfoker ExA ®
: ',. Mame : e
J‘l _ TEIRMS tmp e
TR W
i-;' _ 19F tmp WKE
(| _comiamy A TMPFie L1
.a!;: &) Clbepotals | MouchbedSl. M
.|| AMNW TP Ele e
o ¢ B CopyofFow ClDatasem Wewhtbcdb, 116K
hi _ BATmp O e BB
i 54 i Gl Dotsm DABLINM  Movtb. 1K
U] B ow Cal Do R T
:!ig 5 ol Cal Datasdom W )
£ Buvicinu 8
-‘ & Mt Calsotem 1818
PR [T &
G| 0 Coone al Dt futoswedsom n 1848
PR [T it T 518
g
!
I 1
I
i
!

Figure 24
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Select the “Compass_ Data” worksheet. See Figure 25. Select the blue
highlighted cell (cell A1). Press “Ctrl-v” to insert the COMPASS —
Calibration Test Report into the “Compass Data worksheet.”

gaa-

- Home  dnset  Pagelapout  Foomulas  Data  Review  View
i = —— . ) =

: e 0 3 | O [ Sem L j =

O O~ o QI REHEI 2 3R R

Momal Page PageBresk v Ful (7] Gngines [I] Headings  Zoom 100% Zoomto  New Amange Freere = ) Sae  Switch  Macros

Layout  Preview Soreen Selection Window Al  Paness Lm0 F " YT Workspace Windowst 0

Warkboak. Views Show Toom

Macron

o = v RSP ..... - W S — —
- A B ¢ L8 E F 51 0 1 | J K L ] N 0 =

Date 10312
Operalor RRussell
Test Data Fie: € \Sofware\COMPASSUNSTALL\Support data 30742012_277_00D dat

§ DT Reference

L] 6103

19 un

25 DEFAULT Setup

26 Flow Range

27 0,000 to 100.000 sccmi@2s.0C

28 Range

29 100.0 scem |
30 Output Range |
31 0.000 to 100 000 sccm@25.0C |
32 molbloc SN

|
I
|
A0 I
|

B o448 i
H Tolerance |
% 0.1 %0UTSpan or 05 %Rdg |
%




Standards Laboratory SOP 004
Verification/Certification of Low-Flow Standards
Revision 2, May 2015

Page 30 of 45

13.1.5 Select the “LOGIN(1)" worksheet. See Figure 26.
:_ STANDARDS LABORATORY
2 PROJECT CHECK LIST |
3. Collect I Instrument ID
4 Agency: Customer ID _.L_OGL'
5 Contact: - 83
6 Year&Number Prev.Log# | |
7 Instrument:
8 BarCode: SN:
o PHONE #: Date: 21262015
10 Log Number: =
1 Caibeation (C) | Vefication (V) Full Catifcation (FC) [Certcation (RCT)
2 Enter Service Code:
13 OZONE:
" 1 []12 [13 i1
15 |
16 4 []5 []1 6 I[1]
1
15 FLOWS: Calibration Date (s)
19 POS1 []2 {13 4 0
2 POS 2 Fi3 B 4 0
2 POS3 []2 ) 4 0
2 POS 4 [12 [13 4 o
b} POS 5 N [13 4 0
u L Calibration Date {s) |
2 HIVOLL ORIFICE 1 [12 [] 3 [
%
7 [ Calibration Date (s) |

Figure 26
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1318 Enter the “Instrument ID” number into cell G4. Enter the service code into
cell D12 (C = Calibration, V = Verification, FC = Full Certification, RCT =
ReCertification). See Figure 27.

D STANDARDS LASORATORY

2 PROJECT CHECK LIST

3 _ Collect | Instrument 1D

4 Agency: Customer ID ﬁm _toow |

& Contact: 83

& YearBNumber Prev.Log# | ’

7 Instrument:

& BarCode: SN:

4 PHONE#: Date: 2262015

10 Log Number: ; -

1 Calibeation (C) | Varification [V ) Full Certifcation [FC) | Certification (FCT)

2 Enter Service Code: RCT

13 DZONE;

1% 1 [i2 [1 3 ]

15

1 4 [15 [] 6 []

17

18 FLOWS: | Calibration Date (s} |

1 POS1 []2 [13 4 0|

2 POS2 [12 [13 4

2 POS3 []2 [13 4 0

2 POS4 {12 [13 4 0

) POSS ]2 []13 4 0

u | Calibration Date (s|

2 HIVOLL ORIFICE 1 fi].2 I] 3 [1 |

% |

n [ Calibration Date (s) | |

|

|

Figure 27
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Click on the “Collect” button in the upper left-hand corner. Clicking on the
Collect button will populate the worksheet with information about the
Agency, Instrument and the Previous log number. See Figure 28.

T Instrument: ENVIRONICS 8103 TRANSFER STANDARD

& BarCode: SN: 20021227

s PHONEW: S16-322-0243 Dete: 2262015

1 Log Number: 2012202 =

1" I Cahbratson | © ) 1 Vasthcation [V ] T (=] TCenmeatien (1))

1z I m!mh-codo:r ret

1 OZONE:

1 1 12 1 3 I1

*®

16 4 I1 6 I1 8 I

L3

wn FLOWS: I Calibration Date {s) I

18 POS 1 T 2 1 3 4 100 cc

20 POS 2 [1 2 [] 3 4 10LPM
POS 3 I'1 2 113 4 [l

=2 POS 4 s - 113 4 I1

n POS S [ ] 2 {13 4 [1

L Callbration &

25 HIVOLL ORIFICE 1 [1 =2 11 3 [

26

2t | Calibration Date (s) |

TS ERESATHA - " o <

Figure 28

Check to make sure that the Compass data was pasted into the correct
cell location in the “Compass Data” worksheet.

Select the “Flow_Cal_Data(2)” worksheet. Enter the “Ambient Pressure
(mmhg)” into cell D14 and the “Position Number” into cell D15. See
Figure 29.

Depending on the type of test, the following criteria must be met:

o For a verification to be valid, the linear regression of the
comparison must have a R? of 0.9999 or greater. Cell D45 will
indicate Fail and turn red if the flow device did not meet the R?
criteria.
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For a certification to be valid, the linear regression of the
comparison must have a R? of 0.9999 or greater. Cell F37 will
indicate Fail and turn red if the flow device did not meet the R?
criteria.

For a calibration to be valid, the linear regression of the
comparison must have a R? of 0.999 or greater. Cell F37 will
indicate Fail and turn red if the flow device did not meet the R?
criteria.

—— California Environmental Protection Agency |

“AIR RESOURCES BOARD

CANDIDATE FLOW CERTIFICATION DATA

g ‘
8 | Log Humber] A1 ] ;
7 Caibration Date: TP | |
(]
# Property Number: i
18 Instrument Make & hodel: |
1t Customer 0., |
12 |
n |
14 Antient Pressare. (arsbg) T5 !
14 Posion Number. 2 !
18 Masimum Range: 1 sipm |
17 Maz Dispay, 10 |
Full Certication. | [m | ReCedficaion]  ml |
Verficaton] WA Caitrabony |
Fiow Meler MOLBOX CALIBRATOR B
Tandidate Dispaj AP o g | e
Wslpm 10 siom
09806 23,000 764500 %612 ‘ i
T4 200 764,500 4580 I
10030 73000 T64500 4073 |
24007 2000 754500 24786 |
12450 200 64500 12346 |
|

Display = [imms ) FowRae + oo

n--l_mmn_§| ’
|

Cell F37

| VERFICATION OMLY |

sEuEsE NS e MiN ErE s NN RER Y S
ok E

Figure 29
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Select the “FlowCertSummary (3)” worksheet. See Figure 30.

00 = D n e ka3 s

BREEzz sz s

= s 8¢ v e s pnexy R

A B

Lt E

F

6 H I

——— California Environmental Protection Agency

== AIR RESOURCES BOARD
CANDIDATE DATA SUMMARY SHEET

Date: 10472012 Renge: [ 10.siom |

Log Number: 1262 Posifon:|_ 2

Property Number: | 20021227

Bar Code Number | 20021227

Inst. make & Model: [ENVIRONICS 6103 TRANSFER STANDARD |

J K £

Propertyof:  [AIR MONITORING - NORTH |
Colec Prvous Dees, Sopes nd nrceps |
Masinum Dispay 10
Comparison Date Slope Intercept
1
2
3
4 1042012} 1.0017 0.0101
MEAN Slope: 1.00172
MEAN Intercept: 0.01014
Relative STD Slope = STD Slope / Mean Slope = | #DNIOL_|(<1.00)
Relative STD Intercept = STD Intercept / Max Display = #DVAL |(<1.00)
Change From Previous Calbration= | #DIV/OI (< 1.00)
iy o

NEW CERTIFICATION RELATIONSHIP

] Figure 30
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Click on the “Collect Previous Dates, Slopes and Intercepts” button. See
Figure 31. Clicking on this button will populate the worksheet with the
candidate’s 3 most recent slopes and intercepts. The number of previous
slopes and intercepts imported from the data base is based on the
number of previous test performed. If the candidate flow standard has
shifted, cell G29, cell G30 or cell G31 will be highlighted in red. To
confirm the shift, repeat the test on a different day until cells G29, G30
and G31 no longer turn red. If one or more of these cells continue to turn
red, the candidate flow standard is not stable and a Standard Failure
Notice should be must submitted to the owner of the flow device.

NOTE: If the flow device is a certification (FC) or recertification (RCT),
there should always be 3 previous slopes and intercepts populated when
you click on the “Collect Previous Dates, Slopes and Intercepts” button.
Figure 32 is an example of a certification summary report. The calibration
summary report and verification summary report will not include 1% shift

criteria data.

One or more of these
cells will be highlighted
red if a shift is greater
than 1%.

B c o E F G
10 Bar Code Number: [ 20021227 |
11 Inst. make & Model: [ENVIRONICS 6103 TRANSFER STANDARD |
12 Property of: AIR MONITORING - NORTH |
13
14
15 Colect Previous Dales, Slopes and Inlercepts
16 Maximum Display £ | S - B
17 C ri Date Slope Int pt
18 1 10/3/2008 1.0017 0.0201 ]
19 . 10/9/2010 1.0161 3,0002[
20 E 10/4/2011 1.0070 0.0522
21 4 10/3/2012 1.0017 0.0101
22
23
24
25
26 MEAN Siope: 1.00661
27 MEAN Intercept:
28
29 Relative STD Slope = STD Slope / Mean Slope = 0.67% (< 1.00)<—
30 Relative STD Intercept = STD Intercept / Max Display = 0.32% (< 1.00) gg—
31 Change From Previous Calibration = 0.52% (< 1.00) —
32
0 Dispiay = Flow EX
34
35 NEW CERTIFICATION RELATIONSHIP
38
37
38
» True Flow = * Display +
40
41
42 Where: Flow = Standard Fiow = Air Flow @ STP of 760 mmHg and 288.15 K.
43 §TD = ple Standard Deviati

Figure 31
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131.11 If there are no red highlighted cells, select the appropriate report for the
type of service performed. The options are: Calibration report,
Certification report, Verification report, and Chinook Flow Press Report.
See Figure 32. Evaluate each worksheet for accuracy and completeness.
Print the Flow_Cal_Data (2) worksheet, FlowCertSummary (3) worksheet
and the appropriate report for the type of service performed. Save the
workbook and have a peer review all documents associated with this test.

California Environmental Protection Agency

' = AR RESOURCES BOARD

FLOW CERTIFICATION TEST REPORT

Loghumber: [0 ]

» _Maxmum Dis; 10 i (
] .. | Slope: 1.0066 |
u Bust T L ogs | Intercept: 4.0055

% _Change From Previous Calibeation (%] ] |
% _Prewous Calibeation Date 10472011 |
]

: |
1 FLOW CERTIRCATION EQUATION: Verification Expires:

"

o 0sipm |Mwm- 08534 * [Instrument Display) + 0.005 |

Q

& The Ragrestion Tes! Assats Tabie sxplang 1he indar rafermnce standard. 1 for
# nformational use only. DO MOT USE THESE VALLES TC CORRECT THE INSTRUMENTS DISPLAY. USE THE PROVIDED EQUATION

|
|
§
:

L HEAA2ELES R &

A

w. B

Figure 32
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Electronic Filing of Calibration Data

Click on the “Acrobat” tab then click “Create PDF.”

Add Summary Sheet and Certification Report to “Sheet in PDF.” See
Figure 33.

T " Flow Cal Dsta (Butosaved] zim - Mcroscht bree
- Home  Inset  Pagelwout  Formulss  Data  Review  View  Deloper  DiMOlabel  Acobst a@=58
=, = a3 o
| = |
e = L -

Create Preferences  Createand Create and Send
POF Mtach to Email For Review
Create adobe POF  Create and Email Rewew And Comment e

= ‘ gém_ TN, YO 1 e L rove e e . T .v
A B [ D E F ] H [ J K L

California Environmenrtal Prorection Agency

O =\ RRESOURCES BOARD |

e =~ N N e LD RO
»E“

Date: | [
9 Property Number: ]| 4 o i
i o ke A o [ e o 1
. (Flow_Cal # hdd > 1
: gyt e — = | = |
12 'ﬁn 1 (sushome | |
1 | obatonrepot [ aaii>> | i
| [cothaton poct | k H
%5 || crronpes ,Siopes and Inlrcepts | i
16 Maximum Display e g |
1 [ Comparison a4 s =) Intercept i
18 1 ™ L o | i | 1 0201 i '
19 2 Corvert o POF :EI D.UUOZ |
20 3 0522
2 4 10/3/2012 1.0017 0.0101 ‘
z |
2 |
24 |
% !
% MEAN Siope: 1.00861 ;
27 MEAN Intercept: -0.00551 |
28 |
% Relative STD Slope = STD Slope / Mean Slope = 0.67% {<1.00) |
k) Relative STD Intercept = STD Intercept / Max Display = 0.32% (<1.00) :

) K

Figure 33
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14.2 Click on the “Convert to PDF” button. See Figure 34.
. it (Autosaved]adsm - i il
Home  bnet  Ppelaedt  Fmds O Reiew  View  Debopn  DMOLbA  obat & 0_2 R
v Py
Create Pr Create and Send
oF Aitach to Email For Review
Create Adobe POF  Cremte and Email Raview And Comment
L v B o 0}
B C D E s i | [ J K {3
1 [
2 @ California Environmental Protection . Agency i
3 AT ,
; = AIR RESOURCES BOARD |
5 C |
8 = Acrobat POFMaker |
7 Date: CanversonRarge | _—,
8 Log Number; i ;E
9 Property Number: o i
10 Bar Code Number: ||| _ . St
11 Inst. make & Model: i | '
Fow oo +| [ e | CESEREENE
17 Pmpeﬂy of ] Em’s.;*e;;Swmm | Ei |
13 Logout 5 ' .
14
15 Siopes and Intercepts
16 |
ki) ' | Intercept :
18 (e 1| D.0201 .
19 2 0.0002 i
20 3 : = — 100522 |
2 4 107372012 10017 0.0101
22 |
% i
b I
%
% MEAN Slope: 1.00661 |
a MEAN Intercept: -0.00551 |
3 .
2 Relative STD Slope = STD Slope / Mean Slope = 0.67% (<1.00)
30

Relative STD Intercept = STD Intercept / Max Display = 0.32% (<1.00)
- P = G

Figure 34
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Each device is assigned an ID number or barcode number. A folder has
been created with the barcode number. These folders are located in the
following location: W:\Standards Laboratory\Calibration Reports. Save
the PDF documents in the folder that is assigned to the candidate. See

Figure 35.

Home  mset  Pagelayout  Foomstis  Dals  Pewew  View  Deloper  DMOLabel Acobal

$# 5 ¥ ¥
Creste Preferences  Create and Create and Send
FOF Attach to Emad Far Review
Cute MobeFOF_Coiituod bnl RedewhndComment o ST S e
e S S N = —— .
7 i T B [ € 7 D | ¢ [epeeeeeN J R ]
1 1
|
2 @ California Environmental Protection Agency | 1
: “< AIR RESOURCES BOARD |
5 CANDIDATE DATA SUMMARY SHEET ’
8 |
7 Date: 10/3/2012 Range: | 10 sipm '
) Log Number: 201262 Poston:|_ 2 |
9 Property Number, | 20021227 f
10 Bar Code Number: | 20021227 i
1 Inst. make & Model: [ENVIRONICS 6103 TRANSFER STANDARD | 1
:; Propertyof A kit T [
5 e @ - Q100 | i
15 P, Nome " Dtemoddid  Tipe bWPB |
18 MaimumDispay || . = Emaomsp HITPI2IUPM  Adobe s
c z Recent Paces o0 o0g5 xame po AUAMIIAPM  Adcbedc
1 omparison 21285101 pot YITLIIPM Adobee |
18 1 £ Semiesincepot HTTZIIPH  Adobe Ac ("
1 2 P f
2 3 - _
2 4 i ; -
2 \
s k.1
4
% @
% Netwosk
an
28
2
30

Figure 35
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15.0 Quality Control

When a molbloc cross check verification exceeds 2 standard
deviations of the mean slope a warning is triggered. A warning
initiates an investigation of the process, but does not stop the
process.

When a molbloc cross check verification exceeds 3 standard
deviations of the mean slope an action is triggered. This action
involves stopping and investigating the process, and review of any
data that may have been effected. If warranted, instruments may
be recalled from field use for reanalysis.

The Molbox1 control unit is sent back to the manufacturer (Fluke
Calibrations Instruments, Inc.) bi-annually to have the Reference
Pressure Transducers (RPT) and Analog inputs tested and NIST
certified.

The Molbox Control Ohmic Measurement System is verified
annually. Refer the Molbox1 Molbloc Terminal (Ver. 5.00 and
Higher) Operation and Maintenance Manual, page 143.

System leak checks are performed on all working flow standard
and the candidate’s standards before each calibration. Refer the
Molbox1 Molbloc Terminal (Ver. 5.00 and Higher) Operation and
Maintenance Manual, page 48.

Every six months each Molbloc flow standards is compared against
a BIOS DryCal Primary flow rate. Each Molbloc flow standard slope
should be less than 1% from true. The comparison results are
saved in the laboratory records.

16.0 Troubleshooting

If a successful leak test was performed and the flow rate seems
incorrect, refer to section 6 of the “Molbloc Terminal Operation and
Maintenance Manual.”

Consult with lead staff if further assistance is required.
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17.0 References
e U.S. EPA Quality Assurance Handbook Volume I, Sec.12.
e U.S. EPA Quality Assurance Guidance Document 2.12 (Monitoring
PM2.5 in Ambient Air Using Designed Reference or Class |
Equivalent Methods).
e Code of Federal Regulations (CFR), title 40, part 50 App J and L

e Engineered Mounting System for molbloc-S Mas Flow Elements
Operation and Maintenance Manual.

e COMPASS for Molbox Flow Calibration Software User's Manual.

e Molbox1 molbloc Terminal (Ver. 5.00 and Higher) Operational and
Maintenance Manual.
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18.0 Diagrams
MFM Setup
Molbox
Ao Device Under Test
; Set
Gas Supply (50 psi) Pressure ressure | 0.0000 |
Regulator to 30 psi
l )
Molstic —— > H MFC = MFM —— Exhaust
Diagram 1
MFC Setup
Molbox
Gas Supply (50 psi) 0.0000
Set
Pressure pressure to
Regulator 30 psi
|_!_| ' ' "—1 Q—Device Under Test
fin 4
= Molstc —— > MFC —  Exhaust

Diagram 2
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Tanabyte 300T Setup Diagram

—

[

& :/M0mL0c> {lo Atmashere

{2 s
L a1 Tanabyte 300t

Gas Output Ports

Hause Air

Regulator
4751 sl

Dry Alr Gas Input Ports
In 4 3 2 1

'\I/

'

R
Diagram 3

Environics 6103 Setup Diagram

Environics 6103
Qutput Ports
Open, No Caps

House Alr

Gas Input Ports 47 =52 P51
4 32
( MOLBOX )

r 3

MOLELOC

Diagram 4
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18.3 DeltaCal Primary Flow Standard Setup Diagram

Software:
“COMPAS for
| —_—— —— — MOLBLOX 1*

| LA

MOLBOX 1 F

A

E Fine Adjustment

! Valve
MOLBLOC-S Eﬂ.— ‘
Sonic Nozzel H

Vaccum
Pump Course Adjustment
Valve

BGI
DeltaCAL
Diagram 5
18.4 BGI TriCal Primary Flow Standard Setup Diagram
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18.4 Gilibrator Primary Flow Standard Setup Diagram
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18.5 Bios DryCal Primary Flow Standard Setup Diagram
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Diagram 8



